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Ue1ng a eneral 1zat1on or an 1dent1t7 or S1esel, a 

conca vi ty th ore 1a eatabl 1ah d for power product• of 

t he rora IX11a1 1 ~ 1~ ··· l ln l ~, where 1 ~1 • lx1j l' 

1 , j- 1 , 2 , ... , k. 
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N0'1'U 0111 RlTJUX ~Jff-IX 

b7 

Richard Bel~, The RAXD Oorporat1on 

§1. Introduction 

In a recent note, [1], we ehowed that the 1nequal1t7 

valid tor poe1t1ft clet1n1te -.tricea A and B, tor 0 ~ l ,S 1, 

-1-

... a •~1• conaequenoe or Holder•• inequality and the identity 

(a) /oo e-(x,Cx) 1f cl.x1 • vY n / IC 11/2 , 
0 1 

tor C poa1t1ft 4er1n1te -.tru or orcler • 

In th1e note we wiah t o uae a 110re reooadite 1clent1t7. a 

seoeral1aat1on or an integral ot Insh&a and 11e&e1, c1ue to 

A. le1berg, to 4er1ve an extena1.e genera.llu.tion or (1), 

,_ly 

theo~. ~ A ancl 8 ~ ~ poa1tiYe der1n1te -.trice• !!! 
order n, !!!! l et C • U + ( 1 - l)B, !.!!.!: 0 ~ 1. !:!!!: t&ab 

J • 1 , 2, •.• , n , l e t A ( J ) denote ~ er1nc1pal eut.atri.x !! 
A obtai.ned ~ cle l e t inl ~ tint (J -1) !2!!. and oolu.a, 

(!.!! partioul ar, A( l ) - A) . Let B(J), c<J), h!!! a1.a1lar eantne· 
!! k 1, ~· ••. , ~!!:! n !.!!! maben~~ 



(3) J • 1, 2, ••• , n, 

t hen -
( ~ ) 

• 
teree. e 

to ot th in q l1tJ 1a due 

1 t irat prea nt h1a proot 1 , 

p r or & particular 

abo • 

~2. Proot ot Theo 

' r1v d the 1d nt1 7 

a 

th th 

Accord to rg t li t)', (2], or a n 

t h 0 du to ( ] ' • tor J 1' a' ... , n- 1, 

( 1) 

-

1 1 ineq 11ty tollo it 
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il){fI ,^{2)^1**7 '"    J^'MA) (S i 
n 

r1 'c(n, 

and using the condition that  Ik, } 0,   together with the 
1-1 1 

inequality above. 

J3. Partial froof 

It waa aho«n by Siegel, [6], p. %4, that the followlog 

generalisation of the ganut function Integral exietai 

(i)       jT   .-tr(XY) in Tdx   -^m^ 

Here Z and T are tyMet« Ic matrices of order n,   with Y positive 

definite,   and the Integration is extended over the region of 

x. .—apace  in which X is positive definite. 

The  constant a^  is  given by 

n(rv-l) 
(2) an   - T     '      P(s)f(s - ^   ...   f(s -  (ü^i)) . 

The Integral converges for Re(s) > (^w-), and equals the right-- 

hand side. 

It  was  pointed out   to  the  suthor  by A.   Selberg  that  an 

extenaion of Slegel's integral exists,   naaaly 

• 



(3)    / .-^«"'u'1»!1"1      ii<9)|^i...ix<B>r*,>-iTtelJ 

S k1 - (2Ji) 

x*> 

-k. 
i^n     — |      TV-1    ...    |V   i       1 

'n "n ' ' xiv-l - b_|T_|     "   IT.  ,1     '^   ••*   IT,, 

•h«r« X^J^  it a« abov«, Y^ - (yj.).   1 ^ 1,J ^ k,  and 

n(rv-l) n 

The  integral axliti and haa  the stated valua prorldad that 
1 n i •ach of th« «xpraaaion* i^,  ^ ♦ 1^, -w-, ...    Z 1^ — (n •*- ») li 

poeltlrt.    One« «a har« a rapraaantatlon for   |Y  | lT__,f 

...   |Y1|     
1 - ^(Y)   In th« fom 

(5)      m) - / 4(x)t~tr^XT) ^ tt,,. 

with 4 2°» tht pz^oo^ proceadi at in [l]. 

A proof of (3) and an analogous «xtanaian of an Intagral 

of Inghaa [3J «qulTalant to SI«««!'« «ay b« found in [3]« 

together with Bomm  applications. 
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